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Che mical Conu 



Tine present invention is concerned with the 
llie present invention is parlicislarly conceme 
5 oral health problems in humatis aad arsimais, ] 

It has been suggested that periodontal di 
wmma^meA in :anall anima] veterinaiy pract 
hu0!£ssis amd in compamon animals, begins ^ 

10 Deaxtal plaque is a soft, gelatinous materi; 
c«iap»M of bacteria and tiheirmeta^ 
oecsaskm^ Plaque dep 

gingivitis and as such are a significant factor 
of the gums, produced essentially by the bod 

15 |!^^pe. CS^ingiyitis sometimes, although 
pmodcoital disease. 

Halitosis (bad breath or oral n^odour) is a c 
htanaas. Current thinking suggests that the p 

20 This is supported by experimental findings v 
as U>oth iHiishing markedly decrease malodoi 
pmodontitis increase the incidence and rate 
Dental Reseaix;h, 18: 355-359 (1939)]. Oral 
TsetaboHstn of exogenous and endogenous 

25 orgariis.ai has been irtdica^ s& the prmmy 
derived from food debm, exibliated oral ^i 
fluid. The psx>teins obtained torn these sown 
acids which are fnrtiier metabolised to higi 
compounds which are percei^ ss otai malo 

30 unpi^sant-smeiling compCSJ^ts ofbad brea! 
Tonzetich, J. Pmodontoloiy, 48: 13-20 (1 
sulphide (HaS) and methyl msr^^tan (CH^S 



dour, it has been shown that the predominant 
h are volatije sulphur con)po3xnds or VSCs [J. 
977)], the most significant bsassg hydrogen 
H). The detewination of the levels of VSCs 
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use of ess^tia! oilis as s^3>actenal agents. 

id with ihe use of such oils in Ae treatment of 

pariicuijjxiy doinestic animals. 

sease is the single mo^ cc^cnmon disease 
ice. i'hs path to periodontal di$e^e, both in 

mth the accumulation of deposits of plaque, 
a! which forms on a tooth surface and is 
-products, saHva compon^ts, food debris and 
osife are the first step 'm the development of 
in oral health. Qin^Yitis is an inflammation 
y's inmiune response to the bacteria in draital 
not always, leads to the deveic^mmt of 

ommon probl^ both in domestic pets and in 
redominant source of bad breath is the mouth, 
i^hich show Qiat oral hygiene procedures such 
or, while conditions sudi as dental caries and 
nsity of oral matod<*Br [G.F. Sulser, et al. J. 
roaiodour is prodaced as a result of micFobial 
proteieaceous substrates. No single micro- 
cause. The protieiaaeeous substrates can be 
theliimi, saliva, blood and gii^ivai crevicular 
;es undergo proicx>iysis to p^tides and amiHO 
hiv voiaHls ciirrsixjvtnds. It is tStese volatile 



can provide a quantitative mes^ire of ttie eximt of oraS njalodour and can be used in the 
evaluation of treatments far redwang oral malodour. 

It has been suggested that very mmy species of bacteria may inbabit the oral cavity, but a 
5 subset of these species, most of which are gram negative, an3m>bic bacteda, are strongly 
implicated in periodontitis, oral malodour pioductioii 3Ei»i^ll)«ir associated oral health 
problems (Oral Microbiology, ^ i^tkaa, P. Marsh and M. Mattin (eds), 1992, London, 
Chsqnnan & Hall). McNamara ^ f ix>le of nuciootjpgolsais in the production of 
oral malodor. Oral Surg, 34(1): 4l«48, 1972) proposed tt«t iafirinsic oral malodour is 
10 readily produced by gram negative micro-organisms in locatSsed areas within the mouth, 
such as the gingival crevice^ idfe^ental apaiO^ dental pkuiaei tos^lQ^ folds and p^llary 
crypts of the tongue, wheF&saEvai^apistioti It has also been shown that 

Streptococcus saltvarius, m aerolaG bas^eds species, is associate vvMi the fimctiomng of 
healthy mouths. 

15 

It is well known that essential oils have antimicrobial propetlles and there ate many 
commercial products which exploit these properties, iacluding mouthwashes, shampoos 
and antiseptic creams. Fomeii J. ei al. (Scand. J. Dent. Res. 1975, 83, 18-25), for example, 
disclose the plaque-controlling propertitss of an antiseptic mouthwash comprising thyme 
20 and eucalyptus oils. US-54726|i4 disomies an anti-bacteiaai otal composition for 
countering plaque and gingrviiSs piiGepisNtg ^ytnol and eugenoL 

Deans S.G. and Ritchie G. QnL J. Food Microbiol., 1987, 5, 165-180) examined the 
antibactoial properties of fifty mmtsal oils against twenty-five geoera of bacteria. In this 
25 study, the most comprdi^ve aatibas^al properti^ wh^ itoown by Angelica, Bay, 
Cinnamon, Clove, Thyme, Bittw AteicncHi Marjoram, Pim^to, Gearanium and Lovage 
essexttial oils. Howevar, amtsitgst IN ^ bactraia species used in that study, 24 w^e 
aerobic. Of the essential oils tested, Angelica, Laui^ M^ajoram, Paisley, Pimento, 
Rosemary and St John's Weal wepcfeported as having any ejEfee* on the anaerobic species. 

30 

The antimicrobial activity of v^fees ts^oitial oils has also beaa documaited by Morris, 
J.A. et al (J. Am. Oil Omx. Soc. 1979, 56, 595-603). la that study, essential oils such as 
clove and letnongrass oils dmomfrated good aatifaact^ial ^tivity against aordjic 
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bacteda. Further inv^tigations on tiie antisnicrobiai activity of various esseatial oils wsere 
conducted by Yoiissef R.T. and Tawil G.G. (Phairoazie 35, H.Il 1980) and by Baicbin et 
at. (Fiavoar and Fragrance Journal, 13, 98-104, 1998; and J. Heifcs, Spic«s <& Med. Plaats, 
4(2), 69-86, 1996). 

5 

It is an object of this invention to provide m aatibactedal i^ofit wiofsk exbi'^ts 
antibacterial activity against pathogenic bacteria prcstait is the oral cavity of humans and 
othsa- mairsnials. It is & fisrther object of this invsanion to provide an antibacterial agent 
which eadiibits antibacterial activity against anaerobic bacteria present in the oral cavity of 
10 homans and other mammals. It is a fiorther object of ^ inveatton to provide an 
atitit^ctedal agent which exhibits antibact&cid activity d^uxs^ psm Jiegative, anafaEobic 
l«3Cit^% |»resent in the oral cavity of humans and ote asanamtds. 

It has now been found that certain essential oils, which m e^lier statties had previously 
15 deaEQQinstrated only weak antibacterial activity, are particukdy potetit in tlK^ atxtiba^^ 
effect s^gainst species of bactaia which are strongly implieatBd m p(aio<iaatal disease 
m6hc maiodour production. 

iy;ccH:#^g to the piesent InveatifM there is provided the use of an effective amount of one 
20 or mc^ essential oils sdiected fitsn coriander oil, cumin oil, dill weed oil, lemongrass oil 
atui pqppmaint oil m the masufacture of a composition for the inhibition of pathogenic 
bactexia, particularly ^jaaobic bacteria, pr^ent in the oral cavity of humans and otho* 
mmmtsi^ ccanpositioit bet^g suitable for oral administration. 

25 Accoit^g to a fur&er aspect of the iovc-niior! there is provided a method of inhibition of 
paliiogenic bacteria, particuiarly anaerobic bacteria, pr^nt in the oral cavity of humans 
and oilier majnsjals, by the oral administration to a subject in need thereof of a 
composition cosjprising an efiecstiye amoonf of ojje or more essential oi](s) selected from 
coriander, cumin, dill weed, lemongrass aBd|M^^i«r^^ :oll$< 

30 

The use or method of ibe present invcgjiioB is dtreOted to t« aiaHttenance of oral health. 
The use or method may be m&d. m Ik? tesstta^t of hditosis .or disorders associated with 
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the oral cavity, particularly such disondeis which are related to or substantially caused by 
the activity of anatarobic bacteria. 

As used herein, the tertD "disordeais associated with the oral cavity" refers to gingivitis, 

5 periodontal disease and dental caries. 

The use or method of the present invention is intended for use in both humans and animais, 
particularly domestic animals. 

10 An essential oil is the volatile ethereal fraction obtained fix>m a plant or plant part by a 
physical separation method. The physical separation mediod usually involves either 
distillation (including water distillation, steam distillation, water and steam distiUation and 
dry distillation) or expression (pressing). Enfleurage, a process in which a floral material 
is adsorbed onto M and the esssatial oil obtained by alcoholic extraction fiom this fat, may 

IS also be used to obtain the essential oil. Generally, essential oils rq)resent the odorous part 
of the plant material. 

The essential oils are eithex avaaiktb)^ coxnmei?cially or may pl^ii^ed fiom the plant or 
pMt part by conventios^ sepm^aa techniques, as describext iibove. 

m ■■■■■ ' 

hi cm onbodmtenl^ the comj^sition comprises at least about 5 ppm, preferably at least 
abcfut 50 i^m, prefeir^ly at least about iOO ppm, more preferably at least about 150 ppm 
m4 vmte preferably ^ least about 200 ppm by weight of tfie composition of the or ^ch 
essential oiL It is preferred that the composition comprises no more than about 20000 
25 ppm, preferably no more than about 1 0000 ppm, preferably no more tiian about 5000 ppm, 
preferably no more that about 2000 ppm, preferably no more that about 1000 ppm, and 
preferably no more than about 500 ppm by weight of the composition of the or each 
essential oil. 

30 In general, compositions for animal use contain a smaller amoimt of active ingredient in 
relation to compositions for human use. If too great an sonount of active ingredient is 
added, the composition becomes unpalatable for the animal. Pref^ably, compositions for 
animal use contain no more than about 2000 ppm, preferably no more than about 1000 
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ppm, and preferably no more tkmi about 500 ppm by weight of the composition of the or 
each essential oil. 

According to a further aspect of the invaition, there is provided a composition for the 
5 inhibition of pathogenic bacteria, particijiariy anaerobic bacteria, present in the oral cavity 
of hianaxis aiid other mammals, the compositiou being suitable for oral administration and 
comprising m effective aaootmt of one or more essential oil(s) selected from cumin oil, 
c<»iaDdffl' oil, dill weed oil,^ lemo^pt^ oil md peppermint oil, 

10 According to a fisrther a^>ea of tihe invention there is provided a process for the 
l»odMi(m of a compo^tio^ for tiie inhibition of pathogenic bacteria, particularly 
anai^^Cilac Isact^da, m ^ ««ral cavity of humans and other mammals, tiie 

compositicm being smtsbic for onal adnunistration, as herein described, the process 
comprising tiie stq)s of admixing mk eflSjctive amount of one or more essoitial oil(s) 

15 satected fiom oaain oil, conmdm: oil, <fin v/eed oil, lemongrass oil and peppermint oil 
yn&t <« aam conventk^iat and acceptable carriers or excipieaits. In an alternative 
emboduneiQi, such as &e esnbodisnmt tdating to chewable animal products described 
below, tl«$ CS3S (X more ess^itlai mi(s) sheeted from cumin oil, coriander oil, dill weed oil, 
!«ii^ODig»s» oil md i^sppfsasmA oil are ^lied to the surface of a conventional carrier 

20 can^podticm $ud} as a rswMde i^r^. 

SuHi^Ie %n)i^N;K)ns for the use and method of treatment of the presmt invention will 
now be ^s$ctlbed for aiuiaat and lou^ 

25 In the aspect of the invention which is directisd to ihe use or method dmiribed herein in 
relation to animals, paxticulaj-ly domestic amin-als^ tlr-e eoinposiiions caii bs any of the 
conveniional smmsl food types known in the art, mcluding dry pel foods such as pelletized 
dog or cat foods or main meais, etc. Alternatively, the active ingredient(s) may be 
incorporated into a con^sition which k a dhewafelfi pjwfeifit <» toy, sudi as a chewable 

30 plastic product or toy, or a tawyde eihm 

It is preferred that a pet food eOKaposati<M3 is a dry or ^Eni^moist pet food, preferably a 
biscuit In addition to the ^s^tsal : &il(s), the ccmpositiGns may compri^ Ingredients and 
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additives similar to those med in conventional pet foods. The essentia! oil(s) may be 
added to the pet food composition at any stage of its manufacture. The pet food 
compositions may be made according to conventional methods well-known to those skilled 
in the art. The manufacture of dry and semi-moist pet foods and particiiiarly pet biscuits 
5 generally involves the step of shaping arid bjikitig a dough containing the desired 
ingredients, 'rtie dougji can be any suitable doiigli known in the ait. The essentia] oi](s) 
are generally added to the dough before baking and, accordingly, if the essential oil is 
volatile the dough should contain a higjier concentration of essential oil than is desired in 
the final biscuit. Typically, the dough should contain the essential oil(s) in an amount 
1 0 which is between 2 and 10 times greater than that required in the final biscuit The precise 
amount of essential oil(s) added to the dough will depend, inter alia, on the ten^j^ature 
and duration of heating, on the size of the biscuit and on the volatility of the plant 
extract(s} used, 

15 In one embodiment, the term "dry pet food" as used herem is intaided to mean a pet food 
having a waiter activity Aw of less than 0.65. In this embodiment, the term "semi-moist pet 
food" as used herdn is intended to mean a pet food bsvkag a vrnt^ at^vity Ay, of &om 
about 0.65 to about 0,86. Water activity is a measure of the rdative humidity above a 
sample of the pet food. The reJatiw humidity is measured above a san^ple m a sealed 

20 chamber after being allowed to equilibrate. A device which is suitable for me^imng these 
parameters is the RDttwuc Hygrosltt^ DT«. The watar activity is on a 8c«de of 0 to 1.0 and 
is defined as: 

wsAmm^mty Aw = (iclative IsBmdity) 

25 The water activity reflects the amount of water which is available to micro-orgamsTES fiar 
growth and multipilcatioa At a wat^ activity of than 0.65, it is. not usually nec^saiy 
to add preservatives to the pet food. At a tufatw ac^vity of ftora ^Kmt 0.65 to ahoift 0.86, it 
is desirable to add paresesrvatives to ^ pet fbod to ^reveat ft* growth of mould althot^ 
the growth of bacteria is tmrnmal iisiiief^ p^ c(mditio0& 

30 

The water content that comsponds to tibe wisher actiiraties defined above can vary 
considerably depending upon a number of fectois, such as the pitsseace and levels of 
humectants (such as salt, sugar or glycemi etc) in fee pet food. Typically, however, a "dry 
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pet food" has a water cositent of less tJian about 15% by weigh! of the final bisctiit and a 
"senii-nioist pet food" has a water ocmtcni of from about 15% to about 25% by weight of 
the final biscuit. Thus, in an aitemaiive embodiment, the term, "dry pet food" as used 
herei.T5 means a pet food which has a watsa- conimi of less than aboist 15%, preferably less 
5 than aboiit 1 4%, by weight of the final biscuit. In this alternative embodiment, the term 
"senii-aioist pet food^ as used herein means a pet food whicli has a water eonteait of fioiH 
about 15% to 25%, preferably fcom about 14% to about 25%, by weight of tiie final 

1 0 Hie pic^ardtion of dog biscuits will now be described in detail. 

the dog biscmts can be made i^caB ccmveational dog hmmt d<«igjjs. the dougji can 
comprise at teast ftae fkrar, meal, fat and water. A conventional dou^ for dog biscuits 
may also ccmt^ Hiscrets paitides of meat and/or meat b^roducts or farinaceous n^tmal. 

15 S«c& iotigbs tyi»catty <xmm M sot»£». Eiempl^ of ^t^le dmi^ fixrflte pEodaction of 
hard dog biscuits are discliased in US. Patent Nos. 4,454,163 and 4,743,459, and suitable 
doughs for the production of soft dog biscuits (containing humectant to ; control water 
activity) are disclosed in U.S. Patent No. 4,454,164. The. disclostsies of such doughs and 
tiie manufacture of pet food di^Jlosed In U.S. Patent Nos. 4,454,163, 4,454,164 and 

20 4,743.459 are irscorporated herein by reference. Particulate fST>teinaceous particles, such as 
particles of meat, texturized v egetahk- proton md/or meat byproducts, can be incorporated 
to add flavour to the biscuits and Icxturize the surface. (See U.S. Patent 4,743,459, for 
example.) Particular ferinaceous materials, such as bran particles, caa also be employed to 
texturize the interior and/or surface or tht biscuits and to provide other useM properties to 

25 the product. A dough found to produce biscuits highly palatable to dogs includes suitable 
proportions of wheat flour, wheat ineai» soybean meal, meat and bone meal, animal fat and 
natural flavours in admixture with water. "Ilie meai used in the doughs suitable for 
production of biscuits of tl^ invention can comprise meat and/or bone and/or vegetable 
matter including faria^jeoas matBrfals, materials prepared fiom le^smi^ such as beans and 

30 peas, tubarous materials s»ch as potato mai, and the like. The meals can be finely or 
coarsely ground as desired fisr fee ^KtitrB. Flours made fimt msy siKtable farinaceous 
matedal can be used. 
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A suitable dough contains farinaceous material, an edible oil, an antioxidant, an 
antimycotic, salt, aninial fat added vitamins and mix)&ml&, mch as those disclosed in U.S. 
Patent No. 4,229,485, colmxm 5, lines 7 to 57, which is iBcorporated herein by reference. 
The corapositions of the inventiou may also contain at least one animal-derived 
5 proteinaceous meai such as meat aieal, bone meai or fish meal. A good biscuit dough for 
producing the biscuits of the inventioB contains about 50 to 60 percesnt by weight of wheat 
flour, about 5 to 10 percent by weight of soybean meal, about 3 to 10 percent by weight of 
meat and bone meal, about 1 to 5 percent of wheat meal, about 1 to 5 pm;ent of animal fat 
preseai^'ed with BHA, about 20 to 30 percent by weight of water, about 2 to 5 percent by 
1 0 weight of natural flavours, vitamin and mineral preblend, and acidulant. 

The dough ingredients are gentsrally admixed at a temperature of about 5" to about 60° C, 
preferably about IS^C to about 30"C. 

15 The dog biscuit doughs can oemm & softemng apsit m htemsMot. The preferred 
humectant is propylene glycol Exsmptl&& of a&m hvme^mts vMe^ em be used are com 
syrup, sugar and polyalcohols, such as sorbitol and glycerin. 

Tbi& dm0. &m also contain edible surfactants or emulsi^ag a^eat$, ei^ caHdefiOic agents 
20 and nonionic sgstits. Exemplary nonionic emulsifying agents can fee broadly defined as 
compounds pxoduGetl by the condensation of alkylene oxide groups (hydrophiiic in nature) 
with an organic hydrophobic compound which can be aliphatic, alkyl aromatic, or a 
condemate of an alkyksie oxide wiih alkylerse glycol (hydrophiiic in nature). Examples 
ofxtcmionic emulsifying agents which can be used include polyethylene oxide condensate 
25 of phenols, products derived from the condensation of etliylene oxide with the 
reaction product of p£x>pylene oxide and ^ylsaie diamine, ethylene oxide condensates of 
aliphatic alcohols, long chain tatmy mnm oxides, long chain tertiary phosphine oxides, 
long dmixi diaikyi sulfoxides and saxtare of sudi materials. The muisifier is generally 
used in minor amounts. 

30 

The dog biscuit dough can be mixed using conveaitionai equipment. For eatample, the 
mixing can be at 20 to 100 rpm. For example, a dry blending step can be done at room 
tempwatuie for a period of time of about 3 minutes to about 20 minutes. The dry-blmded 
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mixture can then be Bmesi with water to fonn a first stage dough. The water which catt be 

admixed with the drybloid:^ mixtiiTe is tj^ically at a tempexatia-e of about 2(fC to abovst 
65''C. The water can be added, witli mixing, over a period of time of about 3 minutes to 
about 6 minutes to fomi the tixst sUgs- dough. TheT), the fat portion of the biscuit dough can 
5 be admixed with the first stage dough to foiirj the final stage dough. 'ITie fat portion can be 
added at a temperature at which it is at. least fluid, t>'pical1y at about 35°C to about 65''C. 
The fat portion can be mixed for a period of time which is sufficient to form a dough 
whose homogeneity is visually ^ar^. A typical fiaal mixing time is about 3 to about 5 
minutes. 

10 

Formation of the dou^ Is a«^«^i^ : M about atmospheric pressure with ttie mixing of the 
components being conv^ttiieai^y :^Gl)ieVied in an upright sigma blade mixer or other bakety- 
type mix«:s. The vadot» iogrodiieeis can be added over a period of time or in a one-shot 
process according to tb& id>&ye <!»#er of addition. However, melted M and wat^ can be 
1 5 added simultaneously and mixed Ibr dboot 6 to 1 0 minutes. 

The dog biscuits are formed m any conventional or suitable manner, such as by extrusion, 
stamping, cutting or molding. Any suitable dog biscuit shape, such as a bone-shaped 
biscuit, can be used. For many products, such as the bone-shaped canine biscuits of the 
20 invoition, a rotary molding system is prefrared because it permits the r^d forming of 
dough pieces with good control over their sbspo, form and surface diaract^stics. Dock*^ 
holes are optionally formed in the dough piece during molding to facilitate the escs^e of 
moisture diiring baking, cooking and/or drying. 

25 The doisgh is formed into pieces by machining on a rotary roolder with specific die shapes. 
The dough can also be formed into pieces by sheeting followed by either a vertical or 
rotary cutter or by a rotary moMer. Sintable die and cutter shapes are those which result is 
biscuit products haviiig bnric, rosind, square, triaiigiilar, T bone or chop sh^>^ and the like. 
The forming is achieved at conventional temperatures of ambient to about 45°C and 

30 pressiffes of less &an about 5J4 kg/cm^ used witti a rotary molder, a vertical cutter or 
rotary cutte-. 
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The dough pieces can be baked using any suitable or conventional equipment mi 
conditions. For exaniple, the dough pieces cari be passed into a conventional oven wh^; 
the biscuit is baked. The conveyer belts ofth& ovea osn be coated with an edible lubricant, 
such as a natural or synthetic cooking oil or shortening, to facilitate sepai-ation of the 
5 conveyer belts of the baked product. Temperatures in the range of aboirt liXfC to about 
300°C can be used. The baked biscuits can also be subjected to subsequent drjing at 
temperatures of about 90''C to 200''C either within the hsking oven or sq>aratsly, to 
produce the desired moisture content in the final product. Baking and drying tcinperatiares 
and times are those conventionally useil in the production of a c^iniiie biscuit, 'T.^'pically, 

10 baking temperatures and times for a hard, dr>' canine biscuit are about lOO'^C to about 
250°C for about 25 minutes to about 8 minutes. Drying c4>nditjons for a hard, dry canine 
biscuit are typically about 90"*C to about for about 25 minutes to about 12 minutes 
in a forced air diyer. On a weight basis, &e::;g30ii^ia^ cta^^t of the final diy biscuit is 
preferably less than or equal to about 15 paemit !^ piefsably about 10 to 12 

15 percent by weight of the final biscuit at 70 pesc^ xd^ve humidity. 

The baking and drying process provides a shelf stable product without the need of any 
moishtte hsmet protecttott 

20 The p«* food otcHnpoasiticHi is paoticularly of use for do^. For an averse biscuit weight of 
10 grains, » rsmmmaix^msadmum biscuit intake is sUbkM. 10 biscuits a day for a medium 
size dog, whic^ nhmM a;^Iy, for example, about 1/4 of the daily cstetfie £©^iama€»t of 
a 25 kg dog. 

25 Chewable products and rawhide chews are well-known in the art. For instance, EP-A- 
0272968 discloses a chewable product for dogs and other domestic animals wherein 
aqueous solutions of oral care agents, such as sodium flouride (an anti-caries agent), 
sodium benzoate (an aiiti-calcuras agejit) mvd broniochlorophene (ari ast^-microbial/anti- 
plaque agent), are used to soak rawhide, beef tendon or ligament. The solution-treated 

30 product is then dried and the orai care agents are absorbed into the surface of the product 
The disclosure of EP-A 0272968 relating to the mantifacturing process for chewable 
products, particiilarjy rawliid© chews, is ijicoiporated hereiii by refesr^rsce. Other animal 
chew products are disclosed in US^5^5836 and EP-A-0S52897. 
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A rawhide chew for use in the preseni inveniioa may be any of tiiose commercially 
available or may be made according to any of the processes known in fee art. Usually, 
rawhide chews are elongated strips of treated rawhkie, which may bs knotted, although aiiy 
5 shape of rawhide chow roay be used iv the present invention, Tne active ingredients may 
be applied topically to the mwhide, for exmjple by spraying or dipping, using an aque4->iis 
solution. Conventional spraying or dif5>ing equipnienl jnay be used. The aqueous solution 
may contain a fat, ssseh as tallow, which may improve the adhesion of the solution and 
active ingredient to the chew. The fat ccmti^t of the aalatloin may, fisr example, be up to 10 
10 % by weight, pM&tsMf fiom ^itt 0^ to ^bdiat 3 % by weij^t The animal may chew 
from 1 to about 3 pieees of lawhye dttew par day to achieve the desirable anti-bacterial 
effects described horein. 

With regard to hmnan subjects, the compositions may be incorporated faxto oral 
IS formulations in general, such as mouthrinses, toothpastes, lozenges, confectionery, 
chewing gum or dental floss, containing a dental vducle. 

The draital vehicle conkais liquids and solids ia a deatiifee. ia gawial, the liquid 
comprises water and/qor a humectant, such as glycm^i s^^toli^ |K>!y^ glycol or 

20 propylene glycol indMIt^ suitable mixtures thereof, it is maSfy advas^geous to use a 
mixture of both water snd f^asi or more humectants. 1%e to^ liquid oontest is generally 
about 5-90 percent by wesght of the vehicle. In Iraasparsit arid transiucaat vehicltss, tfas 
liquid content of a toothpaste may be about 5-90 percent by wsaght, while in opaqxie 
vehicle.'; the total liquid content is usually about 5-50 perceitt by weight. Preferred 

25 humectants are glyceriae, sorbitol, and polyethylene glycol. 

The solid portion of the vehicle is a gelling agent. In the instant invention, the gelling 
agent includes alkali metai carboxyn-iethyl cellulose, hydroxyethyl ceihilose and 
hydroxymethyi cellulose in mi amount of at least about 0.5 percent by weight of the 
30 vdiicle. Additional gelling agents may also be present. Geiling agents which may be 
additionally present incliMe xafttiiau gum, vi^^in, gelatin, starch, glucose, sucsrose, 
polyvinyl pyrroiidone, poiyvinj^ steohol, gum tra^canth, gum karaya, hydroxypropyl 
cellulose, methyl cellulose, c^axycthyJ cellulose (CMC) and sodium alginate. The solid 
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portion or gelling agcnr csf the vehicfe is ^ioally present in &r, amoant of aho«t 0.5-5.0 
percejit by weight of ilie toothpaste arid preferably about 0,5- 2.0 percent by wdght. 

Any suitable substantiaUy water-iBSoluble polishing agent may be added to the gel vehicle 
5 of tiie deiitifrice. Th&^ h a relatively large msmbex of such materials kr.own in the an. 
Represeat^ve ms^snsi^ imltide, lor example, <licalcium pho^hate, tticaicium fdaosphate, 
aiiBBiraam JiyiJroxjde, ms^^ieskim carbcasrii^ <s^ciia& <??«b<»BSte» (ssdcaiwa jpjrro^os^pfegie, 
caUamn sulfate^ besto<aite» atousta, hydrated 8laI»iI£E^, a^^imiittsai »St»tte, zirconium 

10 

Wa£€r-soM)Ie polling mAi as £»diain hkaabem^ ism also be used. When 

sodKum bicaHjon^ i« 'pmem, phg^ asd caries jeducdoa is geamliy is^ved. 

M^maal tbese poliidix^ ^ese^ nvifi cCK^nise a nuy<»- |»tii>ortian by wdij^ of aoM 
15 iagreditents. Hie poiishiBg ^eiit ccmteQt is vasriable but will geaotearaUy be ti|> to about 75 
pemmi by weight of the total composition, preferably about 20-75 p&co&a^ althouj^ evm 
lowrar i«mounts of polishing agent can be employed, for inst^e sixM 10% or more of 
sodium bicarbonate, 

20 Any suitable surface-active material may be iaoorporated irsto thr gel vehicle. Such 
compatible xaatsrials are desirable to provide detersive and foasning prupaties depending 
upon the specific type of surface-active material selected. These deter^nts are wato'- 
st)luble organic compounds for the most part and may be anionic, cationic or non-ionic in 
structuie. It is preferred to use the water-soluble tsos-soap or syntlietic orgariic detergeuts. 

25 Suitable detersive inatsaials are known and include the water-soluble anionic salte of 
higher fatty acid {xsonoglycsride monosulfate detergents (e.g., sodiran cocount fatty acid 
monogjyceride monosulfate), high^ alkyi sulfates (e.g,, sodjmn lauryl Sislfate), alkyl sryl 
sulfonates (e.g., sodium dodecyl benzene sulfonate), high^ f^ty acid esters of 1,2- 
dihydroxypropane sulftmte, aisd the like. Other statable sar&«je-aetsve materials include 

30 non-ionic surfece-aclave ^«ais, sseh as ccawfeBaatfes of edtylme oxide m&i propylene 
oxide condensates of propyiase glpoL 
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The various surface-active materiak may be used m my sckabie amount, getieraily fiom 
about 0.05 to about 10 peix^t by weight, m& ptei&$b\y 6xm ^out 0.5 to sixmt 5 perosnt 
by weight of the dentifiice corapositioii. 

5 The compositions may also contain antiplaque at^vi^ l:KK>st«rs in ntiiumal amounts up to 

about 5 perceat by weight, such as polyvinyl mskic «cidAnaleic anhydride copolymer or 
polyviByl phosphouate which deposits on tootb sm&ces and inhibits plaque adhesion onto 
the Sioface. The essentia! oils worfc by a difFenKBt mechaiiism; as aniimicrobials they 
inhibit bacterial reproduction and hence plaque growth. Therefore, the two different 
1 0 mechanisms for fighting plaque are compliment^ mi addidve. 

.The compositioiis may also contain conventional ingiredie^, sudi as colouring or 
whitening agents (e.g- titaniuni dioxide), flavouriag mid/of arweetening materials, fluorides, 
such as sodium fluoride, stannous fiuoride and sodiiJin monofiuoropbosphate, and the like. 

1 5 These additional ingredients may each be added to the d€3iti|rice in minimal amounts of up 
to 5 p&ccmt by weight and preferably vsp to about 1 perccsit, with respect to compounds 
which do not contain fluorine, «ad with respect to coanpottuds which do contain fluorine, 
amounts to provide about 100 to l^ut 10,000 ppm fluoride, poreler^y «^ut 500 to about 
2,000 ppm, provided that tlb^ do not interfere with tbe mt^laque properties of the 

20 finished product. 

The composition may also be « 11^4 sudi as moutfarinse w^bidt typieally contains about 
60-99 percent by weight of m aqueous non-toxic lowear a%hatic alcohol, prefeiably 
having about 5-30 porcent wdghtof a noa-toxic alcohol, such as ethanol, n-propanol or 
25 isc^rc:q}anol, with water and iSsmt 5-35 percesnt of bmnee^nt 

Such oral preparations are typically aj^Hed by contacting natorai or artificial testh and 
gums through brushing wi& a dentifrice or tootl^aste or by costecting teeth and gums by 
rinsing the oral cavity for about 15-90 ^conds, or in the case where lozenges, candy or 
30 chewing gum are used by suddug or chewing in the onsk cavity, or in the case of a 
mouthspray by spraying the <aal sauces at oaee daily. 
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The invention will now be desoribed with reference to the following examples. It will be 
^reciated that what follows is by way of example only and that modification of detail 
may be made without departing from the scope of the invraition. 



5 EXPERIMENTAL 



Activity against selected oral bacteria 

Antimicrobial activity was tjested assng axemic citltures of oral bacteria (se« Table 1) 
grown fji Wfro. AO oral isolates were of hiursan origin. The organisms were chosen on the 
10 basis of their volea in the deveJopment of halitosis and/or periodontal disease (chrome and 
acute), as documented in the literature. Sunflower oil and olive oil w^e included as 
negative controls. 



Table 1 



Identity 


Accession 
Nambers 


Role Is 

hailtesis 


'mm i» 

periodontitis^ 


Maki ia scats 
necrotisiDg 

gingivites^ 


Prevotella oralis 


NCTC 11459 


Yes 


No 


No 


Prevotella 
melaninogenica 


NCTC 1 1321 


Yes 


No 


No 


Porphyromonas 
gingivalis 


NCTC 11834 


Yes 


Yes 


Yes 


Fusobacterium 
mcleatum 


NCTC 10562 


Via disease 


Yes 


Yes 


Peptostreptococcu 
s anaerobius 


NCTC1146Q 


Yes 


Yes 


No 


VeiUonella 

alcalescens 


NCTCn809 




m 


No 



Determination of antimicrobial ac^ty was based on the ir;ethod of Beiinet at at (Applioi 
Microbiol, 1966, 14, 170-177). Pure ciihures of each organisrji were grown overnight in 
Iso-Sensitest broth, 3TC (Balchin et al.. Flavour and Fragrance J., 1998, 13, 98404)). 10 
20 ml of each culture was transfesred to 250 ml sterile molten iso-SensitevSt agar ai 45X 
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(Deans and Ritchie, Int. J. Food Microbiol, 1987, 5, 165-180)), mixed using a magnetic 
stiixer aaci traiisferred to sterile 90 mm diameter petri plates. After setting, an agar puKch 
(Pharmacia) was used to produce wells (4 mm dianieter) in the agar surface. After use on 
each plate, the tip of the punch was disinfected using an etl)a«ol wipe. Uie test oil was 
5 filter-sterilised prior to use (Whatman polydisc filter 0.2 fim) md 10 of oil was pipetted 
into each well in the agar sirface. A maximum of 4 wells were pro&c«d on each plate iis 
order to help prevent vapour pressure increases affecting growth. The plates were 
individually sealed using nonporous plastic tape (Ncscofilm) to prevent drying along the 
edge of the agar. Plates were incubated for 48 uptight in anam^ic jars at 25°C. Zones 
10 of inhibition were measured using vemica: callipers (Pi«J%( Hsbtis Scieartific) to fee nmest 
0. 1 mm through Qie back of the plate. Duplicate pMe& westt ppepmsA fcs each saii^ie mix 
and die experiment was repeated twice. 

All culture media were supplied by Oxoid Limited, UK, except where indicated. 
15 Sunflower and olive oils were purchased ftom Sainsbury's Pic. Essoitial oils ware 
obtained from H. £. Daniel Limited, Billingbam, UK. 

The results of the experiments are displayed in Table 2. Antibacterial activity was graded 
as low (0-5.0 mm inhibition zone), medium (5.1-10.0 mm) or high (>10.0 mm). CoamSet, 
20 cumin, dill weed, Imsongrass and peppsmmt oils exhibited high antibactaial activity 
against at least four of the test organians. Sunflower and oUve oil showed little or no effect 
on b^sial viability. 
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Example 

A dog biscuit was piepared according to conventional techniques using 0.1% cumin oil and 
a biscuit dough comprising the following ingredients: 



Ground Wheat 


30% 


Oats & Bran 


17.5% 


Giits& Seeds 


16.5% 


Gluten 


7.5% 


Sugar 


6% 


Fat 


5% 


Aromas, Flavours 


7.5% 


Vitamins & Minerals 


10% 



The cumin oil was added to the biscuit dou^ prior to fonning and baking. 
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Claims 

1. The use of an efTective amount of one or more essential oi}(s) selected fiom 
coriander, cumin, dill weed, lemongrass and peppermint oil in the manufacture of a 

S compoation for the inhibition of pathogenic bacteria present in the oral cavity, the 
composition being suitable for oral administration. 

2. A method for the inhibHion of patliogesic bactma present in fee oral cavity by iiie 
oral admitiistrsdon to a subject in need thereof of a composition comprising an effective 

10 amount of one or more essential oil(s) selected from conandear, cumin, dill weed, 

3. The use or tneiliod according to claim 1 or 2 wherein said use or method is for the 

maintenance of oral health. 

15 

4. The use or method according to claim 1, 2 or 3 wherein said use or method is for 
tb&iahibiStw of anaawbie hat^saciau 

5. The use or m^od of my of dates 1 to 4 whaeift die ©tjgs^josition is fta- ^ 
20 treatoejrtof<fisoirfers assod»Jed5^ 

6. A use car method aieoor#t3@ to (Mm 5 wherem saad discwders ^saociated with the 
01^ cavi^ are tsie or more of psgmtis, poiotlo&tai disease and disntal caries. 

25 1. Tbe met or method of any 0i olmm 1 to 4 vs^ieapein HJn^ {aoir^posation is for the 
tr^tmat^ {^halitosis. 

8. The use or method of my of claims X to 7 whspeia tfa» coitjposition is foi 
adnunistration to humans. 

30 

9. The use or metliod of any of claims I to 7 whisfek the (XMnR|K>sition is for 
administration to animals. 
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10. A use or method dcconding to claim 9 said composition i$ a dry <»: sam- 

moist pet food. 

S 11. A use or method a«i0Oidittg to any precediag cliuni vib&em tiie e$^t^ oil is 
cumin oil. 

12. A use or method acccwding to any preceding ciaim wherein the amount of the or 
each esseBtlad oil is at l«»st sSmA 30 ppm by weight of the c<»aE^K»ition. 

m 

13, A use Of me&od according to any preceding claisB wherein tiis aroount of the or 
each essentiai oil is no mtne than about 20000 ppm by weight of the cojnposition. 
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